The fabrication and characterization of a 1 chalcogenide glass microsphere resonator has been demonstrated. 2 At wavelengths near 1550 nm, whispering gallery mode 3 resonances can be efficiently excited in a 74-µm-diameter 4 chalcogenide glass microsphere via evanescent coupling using a 5 tapered silica glass fiber with a waist diameter of circa 2 µm. 6 Resonances with Q-factors greater than 10 5 were observed. 7 Due to the high nonlinearity properties of the chalcogenide 8 material and the ease of fabrication process, chalcogenide 9 microspheres offer the potential for robustly assembled fully 10 integrated photonic devices. 11 Index Terms-Chalcogenide glass, fiber taper, microshpere, 12 resistive heating.
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40
To date, most studies on microsphere resonators have 41 utilized silica microspheres fabricated by melting the tip 42 of an optical fiber with the resulting stem attached to the 43 microsphere used as a tool to place the sphere in the required 44 location while characterizing the microsphere [6] . For 45 fabricating a chalcogenide microshpere, several fabrication 46 methods have been introduced recently [7] [8] [9] , such as rapid 47 quenching of liquid droplets [7] , optical fusing in a tapered 48 chalcogenide fiber [8] and a three-step heating process [9] . 49 In this letter high quality chalcogenide (As 2 S 3 ) microspheres 50 with diameters as small as 74 μm are directly fabricated from 51 a simple taper-draw using contact with a high temperature 52 ceramic surface. A relatively high quality factor greater than 53 10 5 near a wavelength of 1550 nm is demonstrated with 54 efficient coupling using a silica fiber taper with a diameter 55 of ∼2 μm. The chalcogenide microspheres fabricated by 56 using contact with a high temperature ceramic surface 57 offer the potential for low-cost, robustly assembled fully 58 integrated all-optical switching devices due to their unique 59 high nonlinearity and ease of fabrication. The chalcogenide fiber used in the experiments is a 63 commercial step-index multimode fiber provided by Oxford 64 Electronics, with an As 2 S 3 core (OD = 180 μm) and As x S 1−x 65 cladding of lower refractive index (OD = 275 μm). Our 66 approach to directly fabricating a chalcogenide microsphere 67 is illustrated in power range: ±7 dBm) emitting a power of 0 dBm over the 98 wavelength range 1540 nm to 1560 nm, the input signal was 99 launched into a tapered silica fiber and coupled to the chalco-100 genide microsphere. The throughput signal was collected 101 using an InGaAs photodetector. The separation between the 102 microsphere and the tapered fiber was controlled with a 103 precision nanotranslation stage equipped with piezoelectric 104 actuators and stepper motors and monitored using a micro-105 scope equipped with a CCD camera. A standard singlemode 106 silica fiber was tapered as a coupling waveguide using the 107 modified "flame brushing technique" [10] and the fiber taper 108 with an extremely uniform waist diameter (d∼2μm), the taper 109 transitions of well defined length and shape were then made, 110 the transmission loss of tapered fiber can reach levels lower 111 than 0.1 dB. The tapered fiber stem supporting the chalco-112 genide microsphere ensured that the chalcogenide microsphere 113 orientation remained fixed with respect to the tapered silica 114 coupling fiber as it was translated across and away from it. 115 Fig. 4 shows the top view of chalcogenide glass microsphere 116 resonator with a diameter of 74 μm, in close proximity to a 117 tapered silica fiber with a waist diameter d ∼ 2 μm, and used 118 the well-established evanescent field coupling technique [10] . 119 The power transmitted through the excitation fiber taper was 120 recorded as a function of wavelength at input power of 0 dBm.
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In this study, we used a tapered silica fiber instead of a tapered wavelengths [11] . In Ref. [9] , a high-Q factor greater than 141 2×10 6 has been observed due to the effective coupling using surface has been demonstrated. Whispering gallery mode 162 resonances using tapered silica glass fiber as a signal delivery 163 waveguide have been observed and a Q factor greater than 164 10 5 was recorded at λ∼1.55 μm. Compared to the fabrication 165 method presented in the Ref. [9] , our method has several 166 advantages, such as a higher Q factor and broad operation 167 range due to lower surface oxidation. We believe that this 168 work will provide a simple fabrication technique for chalco-169 genide material based microresonators as an ideal candidate 170 for photonics building-blocks for several applications includ-171 ing highly integrated optical switches, modulators, ultrasmall 172 optical filters and integrated microlasers. 
